Normal lymphoid tissue from children undergoing elective surgery was examined for T and B lymphocyte distribution. Although established for peripheral blood and bone marrow, T and B lymphocyte distributions have not been previously reported for lymph nodes, appendix, thymus, and spleen tissues in children. Thymus-dependent T cells were determined by the sheep erythrocyte rosette technique, and thymus-independent B cells were determined by the fluorescent labeling of surface immunoglobulins A (IgA), G (IgG), and M (IgM). Fifty percent of lymph node cells were either T or B cells; 65% of these cells were T lymphocytes, whereas 58% of B cells were of the IgM subclass. Less than half of the appendix cells were either T or B cells; 47% of these were T lymphocytes, and the remainder B lymphocytes had a subclass distribution similar to that of lymph nodes but different from peripheral blood and bone marrow where B cells bearing IgG predominate. Thymus tissue contained 43% T cells and less than 1% B cells, but the spleen was composed largely of B cells, predominantly ofthe IgM type. Lymphoid tissue from nine children with either inflammatory or neoplastic diseases were studied and included for contrast. This paper establishes relative distribution values for T and B lymphocytes in normal lymphoid tissue and points out the potential use of this technique to quantitate deviations from normal in certain inflammatory and neoplastic diseases.
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The identification of peripheral blood lymphocyte markers has become a recognized immunological technique. The thymus-dependent (T lymphocyte) population can be identified by the spontaneous fonnation of rosettes with sheep erythrocytes (8, 14) . The B cell or thymus-independent lymphocyte carries surface immunoglobulin that can be detected by fluorescent antibody techniques (12, 13) .
Using these techniques, normal peripheral blood and bone marrow lymphocyte populations have been characterized (1, 5) . Deviations from normal have been observed in leukemias and in some immunodeficiency states (2, 4, 7, 9) . Recently, attention has been directed to adapting these techniques to determine markers on lymphoid tissue of human fetuses (15) and adults (7) .
T and B lymphocyte markers on normal lymphoid tissue in the pediatric age group have not been studied extensively. A normal control population is necessary for evaluation of subsequent studies. We examined a variety of normal lymphoid tissue from children for T and B lymphocyte distribution. Tissue was obtained from lymph node, appendix, thymus, and spleen. Lymphoid tissue specimens from a small number of children with inflammatory and neoplastic diseases were also studied. Fluorescein isothiocyanate-conjugated goat antihuman immunoglobulin antisera (Hyland Laboratories, Los Angeles, Calif.) were used to determine the B lymphocyte population (12) . Antisera specific for human immunoglobulin G (IgG), IgA, and IgM were used separately. Heavy chain-specific antisera were used to eliminate cross-reactivity between classes. The total B lymphocyte population was derived from the sum of the three above-mentioned subpopulations. Pooled 
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Lymph node samples were primarily from mesenteric lymph nodes (28), with cervical (3), parabronchial (4), axillary (2), mediastinal (2), inguinal (2), and retroperitoneal (1) In particular, the pattern of immunoglobulin subtypes in the mesenteric nodes did not differ from the other nodes.
Appendix samples from nine patients showed a smaller percentage of T lymphocytes than did the lymph nodes ( Table 2 ). The B cell distribution was similar, but slightly higher, with IgMbearing B cells predominating. The four samples of thymic tissue demonstrated only T lymphocytes, with less than 1% of B lymphocytes detectable. The spleen contained predominantly IgM B lymphocytes in the one patient studied.
Eighteen lymph node samples were also obtained from nine patients with inflammatory or neoplastic disease (Table 3) . As a group, these samples showed decreased percentages of T lymphocytes and increased percentages of B lymphocytes. The B lymphocytes were primarily IgM-bearing cells. Five mesenteric lymph node samples from two teen-age patients with inflammatory bowel disease did not differ from normal lymph node samples in their distribution of T and B lymphocyte markers. Two patients with acute myelogenous leukemia showed a considerable decrease in both T and B lymphocytes, whereas a patient with histoplasmosis showed only a decrease in the percentages of B cell markers. Involved lymph nodes (1, 5) was followed by the application of these techniques to the lymphocyte in immune deficiency disorders (2). Thus, it became possible to distinguish between an absent or diminished lymphocyte population and altered distribution as factors in immune dysfunction. These techniques were also applied to the study of the lymphocytic cell population in leukemia. Chronic lymphocytic leukemia was recognized as primarily a B cell disorder (7), whereas acute lymphoblastic leukemia of childhood presented as either an unmarked or T cell disorder (4, 9) and only rarely as a B cell disorder (14) .
More (11) . Our study examined normal lymphoid tissues defining a control population in a group of children from 3 months to 17 years of age. T lymphocytes predominated in lymph nodes, whereas IgM was the most frequent B lymphocyte subclass observed. In the appendix the T lymphocyte population was approximately onehalf the lymph node value, whereas the B lymphocyte distribution was similar to that of the lymph node. The B lymphocyte distribution in the tissues contrasts to that of the peripheral blood and bone marrow, where IgG is the predominant subclass. As anticipated, the thymic samples demonstrated only T lymphocytes, with virtually no B lymphocytes detectable. There were no differences between values obtained from male and female patients, nor were age-related differences observed among the samples.
Lymphoid tissue markers from a 12-year-old female with Hodgkin's disease provide an example of the change in distribution of T and B lymphocytes with malignancy. Two involved lymph nodes, one cervical and one axillary, showed a distinct change in the relative distribution of lymphocytes, whereas two uninvolved mesenteric lymph node specimens demonstrated values well within the control values established here.
It is not possible, at this time, to calculate an absolute tissue lymphocyte count on the basis of tissue sampling as can be obtained from a blood specimen and, thus, extrapolate absolute T and B lymphocyte numbers. All normal classification must be made on the basis of percentage of lymphocytes bearing these surface characteristics and subsequent abnormal states defined by relative changes in distribution.
This study establishes values for relative distribution ofT and B lymphocytes from a control pediatric population and provides the first step 120 NEIBURGER ET AL. 
